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(57)Abstract: 

PURPOSE: To make possible the realization of a 
composition for enzyme electrode a change amount of the 
conductance of which is not reduced, by using conductive 
enzyme, and a resin composition including hydrophilic 
resin and/or hydrophobic resin, as the composition for 
enzyme electrode. 

CONSTITUTION: An immobilized enzyme electrode 2 is 
formed and a single electrode is made, by applying a 
composition for enzyme electrode on a base material by 
screen printing. By this, a vary accurate oxygen sensor of 
easy operation is made. Polyvinyl pyrrolidone is 
desirable as hydrophilic resin of a component of the 
composition, and polyvinyl butyral is desirable as 
hydrophobic resin. Conductive enzyme of a component of 
the composition is made by keeping a mediator through a covalent bond to a side chain and/or 
main bod^of the^nzyme^n 

oxidase, etc., is desirable as the enzyme. The mediator is selected from ferrocene, a ferrocene 




derivative, a nicotinal^Pi derivative, etc. 
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lit im i ] mmmm t , ft7Ktt^iigs^/xi*^ 

[if #13] iffltttlHlM*, IWi»c**«f^Sr^LT 

tt 2 1 BttraMMrasffliiM&n. i o 

[f*#l4] gflftfS^v'*'— fef-efcS, W*«3f5 

H e NHNC-6CH 2 -} 
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[ffjJSS9] IMWS^a— t?T»*>9, * 20 

^— * a* 7 ^ o -fe >*fcti7 1 a -t >^#^-e$> 
iSHfcS; (i) -e«$tt5^-<— i>-^Lt»iffl 

[if i o ] it i ~ 9 v ^>-«tetoiit 
[if *i 1 1 ] m#s i ~ 9 v vma^siatt©!*** 

[JSH«5Bi»4ttM] 30 
[000 1] 

>-y— fcBBU $b^L<tt*«ttB6*Srfflv^|»B 
[0 0 0 2] 

Wttf^3-^ojgl»W:|rfflfrfe>i»- asHWk 40 

[0 0 0 3] itffiHMtl$^TV^5g#*-fe^-y— 14, #J 

[0004] co j; o tmmis>*r—tt* wmijzwstic 

— W*©8^S«t^.SrlttMX-, J**©.flsJBtc 
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[If *3« 7 ] > z55^COftlJ«*3«t tf/Wc 

ttHBR*fl:tci»A*nTJS:S, if #1 3 fE*&OBP3i®fce 

[lf*JS8] ^7M^-*#Ti55£ (i) -c*$*b4 
y— «^LTIBlM>i^|c*A*;fcT*S, If* 

■* C-NH • N H 2 
n 
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mmvftmizi^xwukznzt, &mm\z&m£tvx: 

[0 0 0 5] *fc, SKiH3Rt©Jxrt?*«ai-eSfi»c 

USi - 2>^fe*5it3if^tu-CI/''S (EP-786368 
1) o *fc, 

•iirfc!? (Agric. Biol. Chem. , 52, 1557(1988)) , zk*§ 

vttf z> - 1 x\ wvm# KLtf-i^—* im& v ^ «t 

0\Z.-fZ>Jife (Agric. Biol. Chem., 52, 3187(1988)) 

iitf*-}fe7)S*||$ix-CV>5 (Talanta, 38(1) , 107-110 
(1991) ) . 

[0006] ua»L*ase>, ^w^-tv-y— 

«co»JMtt-«tc«BMI-C*)5. tot, *3£Lr»itSr 

-»**.^-H*.^»A»«l.^.nxJ<^ 

[0007] roDj;? /«eW*<DTs *38WtlW4, ^« 
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mtmt. mw&frt. ft^isr&A/c**, mm 

ftiztiim&ftitc mmw-5 -93900) . namtm 
<nmmmmmmm\t. mtmsKw&uztt o mmmj$. 
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[0 0 0 8] 
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(0 0 10] #3gBJ(Cj;56#fjtm®ffl*fl/£#)fi, 

mm t . m&mtmRv/ximfcimm&'StfMmm 
im>bfrbt£%mmwmmmwi-?&>z> a *^bj 

to 0 1 1 ] *3»W^J:5»*«lSfflj|flfiBKjSr^^ y- 
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tooi3] :;t- mmmm} *<vem&*: 
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[0014] r r x\ t*?* * x-mm $ tutmsm 
&£-rz>tz^ *<Dmm<nftm<o%;% : ±czm,*<D%i-)- 

* -C'^fift 3? tltdmm b (i, ±1 Bcd <t o SrS 5 / 9* 
[0015] #36?UIC*SV vf#S LV^tt-tt^*t LT 

(2) |»o*ft:|t^ x-^-Sr*m^«r 
^•LT^^-tirfct,©, £ib(c (3) a^K^&tJiasK 

tooi6] *^{c*3vn-c, mm\mm&mm.b(rm 
&i>smif h*iz> 0 - r t?*^ v-y— ^cd$? * lv m 

->^— tf, fyub-^iW^^-H?, D-$fcllL-7 

-YvK7iy-;K fnndryyv^/V (PQQ) , 
77^y7f-y^^WF (FAD) , 
75 HTf^y^^Utf K (NAD) , ^n^>-T 
5 K7f=>y?^WK!Jyi (NAD P) 

</\, »*U^7*n-fe^a|ft:i Ltd, 0iJx.ffl, 

•/if^lDty, 1, 1* -f* (t Ko^f 



[0017] mm ^f-fi-^ <Dm^t>^t t lt 

fi, (GOD) i7iatyj 

[0 0 18] 
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jwa-x + o 2 > mmw + h 8 o 2 io 
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£rft68fU GODi7iDty©ffi^}?f|j: > 
[0 0 19] 

Kb 3] 

x , FAD k ^.nPtXred 
COD J f 

miilVj* FADH Siofcy(ox) 
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tf?V&£agA Lfc h<Dtmf b*T,S„ ftt>*?S L < tt, 

[0 0 2 2] asjffjC^ASnS^^-rai— ^*ttWC|S 

ttfrl : 5 0mSt?*)5O^jf^L<, 

£\ -trotklil : 5~2 0S«^SL<, 40 
<lil : 10—1 5ggt'fe5„ Sill, R*©*fls*5 

-£#^-g-£itfc^7vK (B) »i»KI*(*:&t«Btl 

(C) I^Sf^ftow^T^^-?— Sr^WiiS'S-^-fr 
fc^-^/U5r*-r o MTK+t^Igi: LTtt, #y tf-yn?n 

sis jKyr^yywflWhy^A, ^y7^y/i#, # 50 
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(Stf, FADtt77f yTr^Vv 5 ?^ ^fKT'fe 
5) 

^7 f ^i- ; ?07xnt ^»4i8HMb*c* t tfctSE LTffil > 
[0020] tf— ^— * c7)5^A«> 

* f)irrc75^Afiiis^^-<— -y— L--ctT*?n-ct, 
fflji^ro^r^x- ^o3fA«^^— y— 

-fyyu>^ T-fe^u^ *5±t>'rtte>c75 

y— ^WbttSo 

[00 2 1] 
lit 4] 

C-NH • NH2 
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y tr=A-> h^r->T-fe^— (T±*—Mt48%) , 
yt*=;i-7$y (75%Rh) , TKy f-yurywa— /K fc* 

g^fe^n— ^ (tigDS=0.8 
) , :K!lifi/y^!)3-/K 7Kyt*=^ h=^->T 
i.T±#— /Hb86%) ^^*lfS- ir^T-t 

So 

[0 0 2 3] Sfcfcttiffllgi: Ltli, d<y t*=/i^^7- 
**«J!rcaS)tttf, ^Pffi£*ix/j;v\ JWW&teWKf 

ztmstt^a—*. (imds=2.3) v ^Kyssttr 
^y^^^y/i^^^K #y>fy^A'3i— r 

-c#So ^i^.fi, ^y tf=ynfn Ky ^i^y t*=^ 

f-y-jU&m^ZW&X-tbtUi, jftfrttSrlS : 1 ~1 : 
5, 5 : 1~1 : 1 ^-TScT)^* LV\ *fc N 

fi^ro^g^ (dp= i o o o*m) #y 
v^Sr itWI^TfoSo *^Hi:J;5MfeiJ;iiP,o 
^ -y— , 3*:n ¥ X-m&l,xm&t 5 n £ #x-# 

[0024] »^B^bgffioaasfej:tjtfg>ffla 
vr-t k .x ■ox-mmmmkmMk -r^z^x-^o- 
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tot, *ij*»Srl»*fciiffl-t- 5 i <b # 
T-#5 0 y-MWJli, a*©/-?*— v«rifc«Bj& 
ai-Wr-t t*»e>wcj!f* 

-So 

[0025] z. o \^x%hMmmmmmm%. 

[00 26] H 2 li v -fe Vi^— mWM<Dft$i ^ffilK^ 20 
^Lfet>(OTfc-5 0 12 (a) tfu iMlOiC^^y 

<Q, 1212 (b) (±-?rW^lllT'fo5o 112 (c) 

swi co±icmm^? d— >%im<D^m£&ox 
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[0 0 2 7] £h\cZ:hbe>±^ J V-~mWM$:mx.tc± 
is-*— <Dm£m\*ffl3 (A) *j«fctf (B) K^jxSii 

<ox'hz> 0 mMb^w-UAt^m^x-hK), mm 5 

2iz^£fr%£?t£mm?'(-7<DwmkttML.x. 
[0028] z<D±^-v—mwM<Dm&TM<o—m&m 

(b) o &^T\ &ttf£9 0ft^iaMttM^ilBj««9 50 
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6«r^^y-vPPWW!HcJ;9fflSiJrS (c) „ g 
&l^ft$nfclftHHiAi*BjffiK! 6 ©fill* LT?L 
1 oaJKJtfetufcT'u— h 1 1 SrfflEU «Ha£tg8lC 

auf-ts (d) o z.<D±^-y—mwM\zixtz>Bmnm 

[0 0 2 9] 3MM«ft|W>»Bf 

[0030] ^^df.>y— fef-efcs4i^©sf£:©fl. 
( 1 ) ^cDilim^^ t=> ^-^-co^A 

[0 0 3 1] 
1^5] 

-HNC-eCH, C-NH- 
11 11 
0 0 

t-*Sti5v J t K^v'KSr. t©7^ft KS(cajCAi- 

[0032] (2) mm<n&mi£Tm\m~-<D*7*-ix. 
—9—<Dm-K (Am 

*-fHfris (1) tmktottxmKnmmc* 1 ?**— 
*-*mx-*r*>„ ^xmm*mm w*jtt. mm) 

Xmm L-X? l"<?nft^*mm $ Y. Degani i A. He 
1 lei" (^Physical Chemistry, 91, ^28571289 (1987)^ {C J; 
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[00 33] (3) m&(o*m$&xMimr-<n>*7 ! <<=c- 
-f-Com-A (Bfe) 

■£-rm& (i) tmrn^mx-mm^mm^mtu m 

^JO^TTtfflEiCdl) T*» £ft-5 v't KS:S* 

100 34] (4) m^<D#fc~-(Djt^^x-—-$'—(Dm> 10 
A 

mfl5 (2) icipcrtf 5 r B&fi 

^^^*fr(c#A-T5c 
[00 3 5] 

&LTT'V£#.<D!&*§-&1&mirZ )o GOD : f/u=i — 

HEPES : N-2-t KaifVxf 20 
/Hf^v^-N' - 2 -^^^./UTfr^gg,, 

[00 3 6] H jfcffij 1 GODiRiM^CD7^a-fe>-(Dig 
A (^rOl) 

(a) GOD (~>f^rttM. Typell, EC1. 1. 3. 4. , Asp 
ergillus niger, 1 0 Omg) £0. 1M, pH6. 0<E>y 
>mft»Jf£ (1ml) lCj£;6>U ^SufE<i:lH]#OSaj?g 

u 4 c CT*iBtmjjc«Lfc„ ^-c^^L-^y =i— 

(100/i 1) £A0;lTKfc^£ffjJ:£-tf/c o ^co 

JE(C4 C CT'3 O^MLTA^, pH6. 0, 0. 1 30 
M y >-®^af^«r^ t U ^OWftS: 4 [al^lfe L-ftfr 

[0 0 3 7] (b) T^fcVl^fc K5^K (1 0 Omg 

6. o, o. i m y ^mmwm^^mt u 

[0 0 3 8] (c) ^nlr^/u^^TA-rfc K 
(&glmg/ml, pH6. 0. 0. 1 M y 2 m 40 

1) SraWE (b) TiffcGODt K7^KM (2ml) 
Jw»&U 4°CBfgff(CT— SfeS^^iirfCo ->77*n^ 
-1' K-f h y ^ASr 1 OmMOft^SIStc^S i 

f&^U 1 BfFalKl&^itfCo &VvC*pH6. 0, 0. 1M 

y ^msffimzfimt u *<D*>vm%: 4 b 

^ t K«:B*$<BI*fc. 7 1 n -fc^riUgA $ *vfc G O D £ 

-ft) 0 3-9 1 -gH6W2- G'ODfi^-ro 7x"Pt>©S — 
A (^2) 50 
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(a) GOD (->^tfcJK, Typell, EC1. 1. 3. 4. , Asp 
ergillus niger, 5 0 Omg) SrO. 1M, pH6. Ocoy 
>-®&g«M (5ml) KigA»U ft&TttlU: pJC4"C-C 

fc2 0mM^a^^S^7-hy r7A^*D^, 4<CTlB#M£fc 
S L-7S.,, ^c^TS)^^lh$-&5fcJ6{C^l->-^y =■ 
-yu (5 0 0m 1) 4tf3 0#NH«r*Ufc. 

rw^sr, P H6. o, o. i m y >mmffimz?mk 

[0040] (b) T^tVu^t K?5*K (5 0 Omg 

*Sr4'Ct?, -SfeBf0TT**#L/c„ rcD^^r, pH6. 
0, 0. lMyySM«S:«tU ^tf>;m££4|H] 
ib 4 8 &mU±M%x *®&<DT v 5 fcVWv? 

[004 1] (c) fcP>*»D*l-^^U-3- (v 5 
^f;U75y/n eyP) 5 K (50 Omg) *5 

itf^in-fe^A-zKV^ (4 5 Omg) £ 0 . 1 5M 
HEPESi» (2 5ml) KSFA»L,T*S#, pH7. 3 

fc^^gSr^U i£ c f2~3|UpHriS7. 3f*5: 
£ grffegg Loo 4 °CBS0f (CT-efeif ^ Lfc, r (7)B¥0?£ 
tov^t, y>^H»M^fSi:L, *:<Dftm&4\El&< 
±.&& L&a* e, 4 8 «PMeJlii*^frf¥tW8W*fT!fto 

[0 0 4 2] H^ij3 GOD*^4oiUHRim—(757i. 
u-t^oyMA (^-coi) 

Y. Degani t A. Heller (J. Physical Chemistry, 91, 1285-12 
89(1987)) l^±5#«feSr#a%tLfc. i"^^, 7id 

^SKffi-TSf&^SrttJ:^ GOD**l:7x 

[0 0 4 3] (a) mfi^ll (a) t WffiHZ LTila 
»*BH- h y l>ixt?GOD©fl|J«SriMkUfe. 

(b) (b) tlHlilCLTTv'f/^t K7 

(c) I* (8 1 Omg) % *JWfe»A^«^-r 5 K (1 
-3i^_3_ ( 3 -Vtf-ivr 5 /7*ntVU) 

5 Kk Kb^dU K; 1 0 Omg) fci^iDty 
*;W*tV®e (8 Omg) 5-pH7. 3, 0. 15M HEP 
ESmm& (4ml) K-y^-i/ayU pH-7. 2~ 
7. 3 icm-UG-trtttc Z<DpHX-y iOty*;^># 
Sr«a?a$-arfc WIS (b) fifcGOD t K^v 5 hpgt& 
(2 ml) SrJp^i, !K*tcj&C-CpHSrSMRU 11U R 
«T4fcSr O o CTB&0f{^T-SfefeS Lfc. jS3»J*<7)^|i(i, 
P H6t 0. -i-M-!f-H»BMB«»W^t^®A»- 
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[0 0 4 4] Sfc, Tv?tVUv J t K7v>K (n = 4) I' 
ft^T** ->=/Pt K7i^K (n = 2) &m^it&JH-t 

[0 04 5] tttftm 
H*«3©T3^br/Pi?fc K9'^K (n = 4) (CftxT;*- 
^iMI/ut Kyv?K (n = 0) Jo«fctfi?^>vH: K7V 5 

k (n=s) z^-v—kvxm^xmmmmvm 
m*i*&-tz 0 Lt^x^—v—tfGOD y >m&m&iz 10 
ufca»o ittztmmimm&vmrz z. t a 

[0046] M[4 G0D&fti$£VWm^<07x. 

BBIfOiWbStbfcflMKwr/i^t KS (-CHO) 
S^jjE^^BI^^^rv'^S (-COOH) bOffijj 

^T;uft KSrfc K7^ KtSS^tt. 
[0 0 4 7] (a) mmmi (a) irPHSteUCifla 

h y !>AT'GO DOWHro— IfPSrifefk Ufc„ 20 
[0 0 4 8] (b) 0. 5M7i?f/Vi?t h*7i?K 
(pH5izmm: 2ml) x ^-7" t- '7-7 A (9mg) , bWE 
(a) tH/cKftGOD» (2ml) , 1 M*t$tt>&7U 

#v^5 K (1ml) *S£X*3Mmm&fe&U P H£5{C 

sr P H6. o, o. imp ^mmmztmt u 

[0 0 4 9] (c) Sffte (b) TiffcGODt h'7-7 
K®$? (2. 5ml) £0. 4 nig/ml 7 ^n-fe 30 
v-T/l^fc K (2. 5ml) irig^U 4 < CtfF@fK:T4ll# 

IBJfias**7fc. Mc^M^o. imMir/«csJ; piory 

K^-f K-7- h y ^A^D^l, #;v^epH6. 0, 

o. i m y ismmmztm t u t©«^4@i^ 

^tfSjg A cFiWbG OD 

[0050] mmms GOD^mmxmsn^<o7^ 

a-fevcOa^A (^C0 3) 
(a) GOD (50 0mg) £0. 1 M, pH6. 0Oy 

isSMS&M (5ml) te*a»u J&ftT&vM^^iCT? 40 

it 2 onim^tmmj-hv <>j*zimz., 4X:xi emtfi 

— /U (5 0 0 M 1) ^AP^l, 4 0 CT?3 O^fflmr^Lfco 

cw^^r, P H6. o, o. iMy ^mfflffiWi&fimb 

U ^W^Sr 4 0^ Lft* ibE/fc?!^*: 4 8 
[00 5 1] (b) T^tVUv*fc K7v?K (50 Omg 
®Sr4 c CT\ -^Pf0fT*tS^Lfc„ rcO@?££, P H6. 50 
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0, 0. lM!JyS«iS^U ^(Dfm&A® 
ZmVt£&h4 8B#p B ^±SWL, 5fcRj£tf>T$?fc!Vl«^ 

[005 2] (c) m^(40 5 0mg), 1 -^i^/U 

- 3 - (v^ 5vUT S77*p fcVP) iJ^'M 5 K (5 
OOmg) jSXTf? in-fe^TJ^Vg? (4 5 Omg) £ 
0. 1 5M HE PE SUHfffK (2 5ml) (C^U pH 
7. 3tCfBgtfc„ r©73in-fe>^{c, &CDig#ra 5 
3STL.fc*&fg£-ig-S-U i^ c f , 2~3|H]pH*|fttgLoo4 
•CBfiFB? li-C— B*BM^ Ufc. ^©SBRttJc-pVNT, V>m 

7 » o -fe >7Jyu#>gffc«t mfiroi£^^5r^^ , * 
ffc*3 i IfAMNf Z 7 * n ± >>i>mA ^tl/fcGOD 

[0 0 5 3] jlife^|6 GOD*ft:--©7intyi^ 
A (tOl) 

GOD (1 0 Omg) £0. 1M, pH6. 0<DV>-&MW! 

m (imi) fc**>u 4°cxi.<m;Wi-tz, mm (si 

Omg) , *SStt*^3j?^ 5 K (l-^=?vU-3- (3 

- v 5 / 5 7 7°n fcVu) TJ/U^v'-Y 5 Kfc Kd^p 
y K ; 10 Omg) fc<ttf7a: n-fe^/jyv-^V^ (8 0m 
g) £pH7. 3 S 0. 1 5M HEPESififS (4m 
1) tX-y='!r">3VU pH7. 2 — 7. 3 \ZftTj& 
fc>-tirfc 0 r^pHT'^^nirVTJ^VgfSr^n^^rfc 
HftteGOD^fg^Dx., i&gldJ&CTpHSrflfelgU PS 

K^^o o cTBtF/7(cx-efe^eLfc 0 mmm<nn 
au±, P H6. o. o. i My is^mm&ztmb 

lO-feyiS^^nfcGOD^fc. 
[00 54] H%^iJ 7 GOD*ft--«7iDtywf 
A (t©2) 

GOD (5 OOmg) £0. 1M, pH6. 0©!)y®ii 
M (5ml) U 4'CT*J;<^LfCo IS (40 

5 Omg) , 1 -rc^u- 3 - (3 -v?y ^yur $ / 7°a 
tVU) %/»#*J>4 «KtKo?P!)K (5 0 Omg) *5<t 
t/^^cHr^TJ/U^V®? (4 5 Omg) $-0. 1 5M H 
EPES^iS (2 5ml) tpfC*§tt>U pHSr7. 3 {Cp 
SLfc 0 rw^SlCBUteGOD^gSrJDx, iit>2~3 
ISpHSr«B8 Uoo % 4 < CTBfR»flCT-Bfefe«bfc <> igpj 

m<Dumn, pH6. o, o. my ^tmffim&tmk 
u ^<DKm*4m&w±\^t£fchKfo&*mx\^x, * 
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